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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Toshikazu INOUE et al. 

Serial Number: Not Yet Assigned 

Filed: December 29, 1999 

For: SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING 
THE SAME 

CLAIM FOR PRIORITY UNDER 35 U.S.C. 119 

Assistant Commissioner for Patents 

Washington, D.C. 20231 • December 29, 1999 

Sir: 

The benefit of the filing date of the following prior foreign application is hereby requested 
for the above-identified appUcation, and the priority provided in 35 U.S.C. 1 19 is hereby claimed: 
Japanese Appln. No. 11-140346, filed May 20, 1999 

In support of this claim, the requisite certified copy of said original foreign application is 
filed herewith. 

It is requested that the file of this application be marked to indicate that the applicants have 
complied with the requirements of 35 U.S.C. 1 19 and that the Patent and Trademark Office kindly 
acknowledge receipt of said certified copy. 

In the event that any fees are due in connection with this paper, please charge our Deposit 
Account No. 01-2340 . 

RespectfiiUy submitted, 
ARMSTRONG, WESTERMAN, HATTORI 
McLELAND & NAUGHTON 

Atty. Docket No. : 99 1 493 Le-Nhung McLeland 

Suite 1000, 1725 K Street, N.W. Reg. No. 31,541 

Washington, D.C. 20006 

Tel: (202) 659-2930 

Fax: (202) 887-0357 
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TTiis is to certify that the annexed is a true copy of the following 8«)plication as fled 
with this Office. 
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Hi^m^w.^o)5o (%) &.jio)m^mizmmhxm^t^^ii^'^nt-t^ 

±mmnm t ijmmmmmmmizmm-^iy^r^^mm^-^ifrvxm.^mzmm-^nx 
mm^m^j^mi.r^^> mmummiz^:^r^mL. mmmm(Dmmmm^(D 

1 miE#¥ 11-3059592 



#5p 1 1 — 140346 



H*s:i5. 4 (atoni%) g.±<DmmmKmmvx. mmmmm^f^^-t:^zt 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 31 

xr^mmmommo^-m^mm^^^^y^^y^^--^^^^^^^-^^ 

f^^K jt-eji^ss^ M i: -5 e) ic /^° ^ - > ^* t § r i: ic j: y rmmmm t ± 
mmmmt.^nM.mizmmt^^mt>^-mmizm^t^nx\^^. 

[0 0 0 4] 
[0 0 0 5] 

3©5gMJC^^-r-5«^ja'&-^^^^-^' i^BIBBS 6-9 0 5 2 3#>2^#icr^ 

2 miiE#¥ 11-3059592 



J^sjZ. 1 1 — 140346 
[0 0 0 6] 

SSOG (Xtf> • >r> • ^^y^ : Spin On Glass ) , HSQ (tK^S/;^-^:^^ 
;r ^-9- > -.Hydrogen Si Isesquioxane ) Tb^^S. ^^T% S O G li, ^ffi^b-ftlC 

[0 0 0 7] 

[i§^ Tb^^ss^ b i: e> -r s aim] 

U*^b3&*^e>, #^BS 5 6 - 9 0 5 2 3 ^<2ii#(D#ST% #{C 3 > ^ ^ h 
[0 0 0 8] 

^C-5*^^$:i*b'2>B65T% H S Qm^M^) <l: ICC VD (>ffc^^ffl^« : Ch 
emical Vapor Deposition ) mUm^mm-t ^ Z. ttf^^^^o 
[0 0 0 9] 
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d^if 11-140346 



[0 0 10] 

fc«)JC. -h^^;^;^14x^yf->^*$:^f>&K.«:rifen-tHSQlllCX>y^>^'^|5f5 

So 

[0 0 11] 

tJf © ^ s ^ ^ "^^ ^ ^ " 

[0 0 12] 
[0 0 13] 

«frsam*-eH^«An 5. 4 (atoin%) a±®t>^^^-^^» 



ffi$E#¥ 11-3059592 



i^5p 11 — 14034 6' 
[0 0 14] 

[0 0 15] 
[0 0 16] 

:^m^MMtt^. :i(Dm2(D^mt. mm^mmmmm^^ mmmmm^ifth 
iHMm^m^«^t- < t.^-Mmm^. s i H ^^mt^Munm 

[0 0 17] 

■^m^Mmt^^^ z.(Dms<D^mit. mm^mmumm^^ mmmmm^ifrh 
r^mm^^^i^xm%mKmm-^nxtj^^(}^^rj,< ^^zsm^mmzmmv. m 

5:15. 4 (atom%) PJ.±<Dm^mizmmLX. 1515^5^1 5: J^fi^-T^o 
[0 0 18] 

m2, 3®#m^cJ3v^T> mmmmiz^=^7^m-rj:u<Dmz. ^=Lrm^ 



mUn^ 11-3059592 



S^s^ 11 — 140346 

[0 0 19] 
[0 0 2 0] 

[0 0 2 1] 

[^ffi] 

;tf>?.*{C^^^^^i'^*^^i:^^ ^^^-=^^<■ 
[0 0 2 2] 

iffiBb^vx-fii^. HSQm:^^timmmmm^m^t^iz.^Lx. hsq^© 

m^mmWi^<D S i H»lC^-^§^^T^<^H S QH© S i H**^ 5 0 (%) 

rjt^V<mizmm-t^. ^r=., hsq^m^^i^hs io^ 5 -e^sn, ^:n-Tic 

j:S^^;SF5lCJ:y 2 MCDH^^T O*^ 1 M#A$tl^©T% S i H**^ 5 0 
(%) ©i:^0HSQ©«^aHo 5 S iO^ 75 "e^^ti, :i®i:#(DHS 
Q)^(3DH*tt(0. 5/3. 2 5) X 1 0 0= 1 5. 4 (atoin%) il^cS. 3© 

SiH*7b^50 (%) P:^±J illi^ HSQm©^^t^H*0OSeM6^^^M:^^l 5 
4 (atom%) i^^±i:05tf^«^^^o :i©J:-e)lCH» (atomo/o) "eM^-f 
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[0 0 2 3] 

±izm^t^^v izmmmr^ s i uMximi^mrjiH&^^mt^ h s Qm^m 

[0 0 2 4] 

t>rj^mm^m±-r^r=.i^KJimmMic-^^f£m:^^:r.v^^y^^mhx^. c 

[-0 0 2 5] 
[0 0 2 6] 

mi(Dmm^mxi>t. :^mm^mmht=.^mi^mmiz^^^xm^i^^ mz^<D 

[0 0 2 7] 

o:^m^j:mmizB-rm^mwx-:&^. 
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[00 2 8] 

mmmz^m^t^. :^(Dmmmmm2},t. cvDi/vnymmimi i 

. mzmmitmil^^^t^o ) i:. HSQ (7K^e/;i/-fe>^^:t^-9-> :Hydrog 
en Silsesquioxane ) ^ 1 2 CVDS/Un>MIKl 3 ^T, ^IC^^fcH 

[00 2 9] 

1 ^m^m^^tmi i ^mmM^-t^o 

[0 0 3 0] 

^$ti<5fefi)> mm<D^m.^ti}mM>X'&^o mjc, 3®hsqi^i 2ictaapi^& 

(D-^^i--g>S i H»§:=^rLT^©^^a:^lcM-rSfJ-^T'5 0 (%) &.±(Dm^ 
[00 3 1] 

^-^X5g^*3la(5D^-^*^^3&-5= ItUBliHSQl^l 2 tfJCD^IStt^Mc?) 
^^ffii^^@eiFi:b> 1 5 O^Cr'l^^mTV^, 2IlIStiHSQ|^l 2®u-7n- 
^UmUh. 2 0 0^CT'l4^^^^fV^, StaSttHSQ^l 20@'fb$:aWi:b, 

3 5 OV.Xl^m^ft). 
[00 3 2] 

^-^X^IC^< ^^TX^©i/->^r>>^.$:ia4 JC:^-ro 04 l^J(D^^■e3^i- 
3 5 o-c-en- F-r>bT, i^M^T 1 o:9-ra^it-rs= ??cic, 4 0 0x:t 

3 05)>^(Z)^3.T$:^?'fce)c ^LT:3ra.T^7^li> 3 5 0 °ClCi^?a$i±f^^. 
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[0 0 3 3] 

m om^mmm aiM^ ^ t ^ , ztiiz^^jHSQummn ay^m^jd^ 

[0 0 3 4] 

^V^T, 01 (d) IZ^-r^oiZ, :/vX-7CVD^lCj;»;, HSQ1^12_h 

^C§Be!fT% HSQI^l 2S:Se) J:e)C?^^$tl^t)<Z)T'feSo fiPt>, HSQ 
K 1 2 ^r^-fbl^ 1 3 RXJ^m^itm 1 1 ±T*^ tSv^, StffH7K^.^(D*feifc$:^it 

[0 0 3 5] 

2 (a) iCB-rJ:e»tC. Mfbmi 3 5:#m«p5t, r^-ett6M (^^fcMl 3 a~ 

i3f) izmm.i^x^x^\ &^r. mm±(Dm'K^mmvx. zco^oizmitm 
1 3-k6mmjtizLr^m^iz^^^rm^t^o 

[0 0 3 6] 

m-fbMl 3 a-l 3 f li, )^»:*'^|IISlC^fe6 5 nm, 65niii, SOnin, 8 
Onm, 8 0nm, 8 0 n mlC?^^^ tL, MM 1 3 UT 1*4 5 0 n mgS® 

]^i3 5a^$:fiA:^tT5t-rj:c.ic. mz:^mmmm(D ^z^izits i HMomm^ 

#0-&-riCHSQ1^2 IfeJ^fiKbfc^^, ^Pi^2 2$:@,^.ilbife#ti(?)^4^^ 
K&2 3A^#g^bT=fe), ^Mmi^Xlt^mt^^tr^<^ ^^X|5(&2 3li#Ml 

3 a-l 3 f «'eM<?^^$tl§lC-g^S= ^LT, *^]ig?^M(Z)J:e)lCS i H 

M<Dmmizm^rmimi z^^mj^^t^z.t.\z^^). ^\zu^^moy^^is^ 

[0 0 3 7] 
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itB 1 3 ®^®lc:7:f h Ui/y^ h 1 4 ^m^^^V. ZL<Dyit h Ui/P. h 1 4 
[0 0 3 8] 

^V^T. Il>^i5^ 1 4 a S:®CT, i^ h/N"^-^ 1 4 a 

lEitSill 3 §: 3 0 0 nm@^ai»y^>^*i?*-t-5„ x-/ ^> LT 

tt, mXit : HF : NH4 F) (Dit^ (130:1:7), (94.4:1 
: 8. 6 5) Xlt (40:1:0) i: L/fc%(Z)S:ffl V^S„ ^* 
tC J: 7:4- h Ui^y^ h 1 4 ©T:^"^ H > ^ 14a ^m'^fp^t^t b 

[0 0 3 9] 

Mv^T. 02 (c) izm-t^viz. m^ftx-/5^>^, rz:"??tt3iS®R I E 

(Reactive Ion Etching) iZ^Vyyf hVi/T^h 1 4 ^5^ il UT^^tM 1 3 

, HSQUi zjkx^mmtmi i tc=2>^^ h7\°^->i 4 aizm-ot^m^i 5 

gg^Li 5 b>()^e>^sz2>3f iJ' hJ}N-;n 5*^?^^$4xs= r^-e, rie©i^(c 

lyy$-y^0^(D^m\'\ ^itS y^CD^&^C HF^ i3^7 0 s c cm^ CF4:«)*6 0 
seem, Ar7!)'^417scem, He3&^1042scem, N2*^30scc 
mtrjt^^OlzmmL. RF^Ani:]^ 1 4 0 OW, BJ]^ 1000Torr(Z) 

[0 0 4 0] 

m^^x. yyfhiyi^y^\^i4.^mitmmm<D^mz^ijm^vt^^. ny^^ 
V ■^^m^-t^t-i^izm^^y^^'^v ^ v yv^^yAizm^M-t?>mzizM.izmnx 
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[0 04 1] 

t;i/^-^a-o. 5 (%) 0. 5 (%) rjv^~ryj^- 

0. 5 (%) i/Vny-O. 5 (%) ^^f>#$:Mv^-S. ziy^^h 

hJ^-;i/i 5tt^(z)_tg|j (s*^i 5 a) ■??i^P3&^jE2;*^ujaoi}^-;i/M (ii* 
itm-izmm^ti. v y ^<D\r^t>vp^t/^ \^^^y^^mi!)mmxitm 
lEmiz n y ■${ ^7 h:^^-jvi 5iz^m-^n^t.t%iz, m^i^-(Dm3!f-X'mitmi 

[0 04 2] 

5$:MDTTM®#«]^i hmm.m\zmm-^nf:Lmmm (± 

[0 0 4 3] 
[0 0 44] 
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<HSQ!i2 i^mmi^. :Ln^m^ ^^i^mm<Dmitmi 3 ^m^hr=.itmm 

^^®±§1JIC^^'SX-/^>:5'*ICJ: US^^l 5 a $:?^mL/fcX^$:, 06 (b) 
[0 04 5] 

^n±-t^:itizmmvr^n ^lx. ^(Dr^'rr^M.mtir^^K. hsqh 

[0046] 
[0 04 7] 

-ebT, HSQUtfiOS i HM^^Om^m-^W-^O) S i H»{CM-rS^rLT 
^CDS i HM(Om^ (%) T^^Sb. S i H»tt, y' - U x 

(FT-iR) izj:ViiSQm<D:^^!7 hJioymMm^m^-r^ 

r^T'^ibfeo r(5!)x^^ h;i/®i!l^^:^$:H8 ic^fo 0tfJ. ^SiS::^^2 2 5 o 
(1/cm) #3£lcM.^4xSt°-;^7b>H SQIiicfJC^S i - HM-^-tC J: 5:^ 
L/Tfey, m#?^fige^(3!)fc:°-^^S$: 1 0 0 (%) ii^^LT^f rLT^©3^# 
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#5p 11 — 140346 



[0 0 4 8] 

j^#t--5S iH«(Z)itSniC@HbTHSQm(Z)®M1i*WJS 

ipg ic ^^f? b ^ =fe ® $ ti s „ 

[0 04 9] 

XliMt--Slc+r$^3&3i-/5=->^^*li3 0 0 0 Anmt.mK.'btiX^V . 09 
J:tl«x^y^>^«*^3 0 0 0 AO) t.^iZ/i^)V^mmitm'£0 MU^MZm^ 
P>tlTVN^„ =^oT, SiH«$:5 0 (%) tcM'^i"^ ^i:"e^:&^43:^y5^>^• 
[0 0 5 0] 

5&^> ;[^5^:f^5g5tX@(CfeJtS^^^(D^|&JCj:y, S i H» (%) 
[0 0 5 1 ] 

IC, HSQ^l 2(D^=L7mKiBH^U - F>f >^®MS&t>'^®=^®^it^^ 

iH4(%) t(Dm^^mi OiZm-To r3T% 010 (a) :&^n-F>f>^® 
M^ilS i H«i:(5DK^5:, mi 0 (b) iMl-]^7^ h^CDUmUS i HAt 
(Dm'^^^ 010 (c) Tb^D-F-r^^^CD'Ki^^P^^lS i H»i:(Z)B8^^^ti^ 



ffl|I#¥ 11-3059592 



#5p 1 1 — 140346 



h^O^^n^^^l mi 0 (b) VitU- F^>^®?a-^$:3 5 0 

■c, u-\^>(y^<DUi^mm^i o^mth. mio (b) TJ*n-K-f>^:5: 
tj^n - FT h ^ti-rti 3 5 0 r i: o 

[O 0 5 2] 

3ne>(3D^m*^e>, n- F>r >^;&t^D- Fr'i? hmoum^'tti^ns 5 o 

■C, n- F>f ^^C-^^^ra?: 1 Ot^-^tCM^-t^Xlf, HSQMl 2lC^#t-S 

S i H*>?)^+:^5&ffi, 33"ri±70 (%) J[^J:tcPt5$ti^ri:*^¥0^„ 

, n - F-r >^ ® ^ Jt«t6^®?a<?) 3 5 o°ci:bfc riiic J: j^^^^i:® 

miz^ y s i - H*^s i - o- s i i::&-5liS^;Kl^;*'^MSi^$tlTlSv^J^#s i h 
» ^# -5 d jb'^^lg i: ^ -5 = 

[0 0 5 3] 

H4, IlII-fe-e^^^J^figia^CDS i H*lC>it-r-5^:2.T#C^HSQMl 2<Z)S i 
Hi;«)«5 0 (%) jeJlJi(Z)m^ffii:^€>J:e)lCptiiLT?^^-rs:i^lCJ:U, HS 

[O 0 5 4] 

t^oT, M^im^l^2 icn^^^' F>}n-;1/ 1 5 5:?^fi^i--g>ll^fC. ^^^bfelB^ 
y$:JgbT=b. ^ftmi 3lclj:a4^^RS*^^^#b3&VN;fe«?)lcx^)/6^>iJ?*mA'^T 

[0 0 5 5] 

rziTr, H S Q©Mfi&^«H S i 5 T^Stl, ^^riC J:S^1SS0{C J: 
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y 2MCDH*^JRnTO*'^lM#A$tl<5®T\ SiH4A^5 0 (%) (Dti^CDH 
S Q(Z)MfiK^td:HQ 5 S i 75 T'^^tl, :i©i:^(Z)H S QlK(7)H*{i (0 
. 5/3, 2 5) XI 00 = 1 5. 4 (atom%) tfj^^. Z<DZilti^^. TRS 
Qj^l 2 S i HmiZM-t^^^T^CDHSQmCDS i HM*^5 

0 (%) a±J ilii, HSQl^l 2©-^^i--g>H»<Z)J^^«|^M:«)^l 5. 4 (at 
om%) ^^tJth^ffilti:;&^c rCDJ:e>lCHa (atom%) -e^^-^ S ^ e) li> B&IHL. 
^ V>'IStC^SS-r -5 H S QM 1 2 ©Mfi^^^M?:. H S 1 2 (D?^^ii@lCfet-t§ 

[0 0 5 6] 
[0 0 5 7] 

Bf 1 1 ti, ^mWMmo :7 ^ i/ a. ^ ^ >; CD ^-r ^Eiasm® HIT- ^ -5 

o 

r<Z):7^^y sy^^i^U icfeVATl*. n§?<Z)^#^^a«i 0 i±,xmx\-S.hoo 

0 S ^tC i *J 1 0 2 j?)'^?^^^ tl, r (D ^^^^il^it 1 0 2 C J: U # 

1 0 3 tctd:^ ^ u -fe;!/ 1 0 4 ^(Dmm.m^m.'m^mi^-^^m^^^'^m.m 

1 0 3lcli#MOS h^^i^'x^ 1 0 5^*^^4^^'4^?^^$4^TV^§o MfC ;i 
^U^^l 04, MOSh^>^^'X^10 5^$:Me)<fce)tC:/^XvCVD^'ft: 
Ml 0 6SLt?MF^^i^Ml 0 7 (PSG, BPSG, Xv^-ffctl^?: 

TVN-5„ ^LT, 5:Se)<fce)^C3»^^t©Mra*6^ll2:^)^?^^^$tlTfe 

a«)ji^Mraim)g^ii2±T'Mft-r'5gB?^»i 6*VN°^->?^^$n, h 
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[0 0 5 8] 

1 1 1 $:^bT#M^S/U=3>l^*^^^eS^^®#^>?f- M 12*^?^^$tl, 
Z.(0^m^- h 1 1 2±\zmnwmi l 3 $:/M.T^^lcM^t^§S!lW>?f- h 1 
1 4S.tJ^^®=^-v^vy^fei^mi 1 5*^?^^$4x, z:®tl^>5f- M 1 4 COMMtC 

Cl©3>i5?^ h>ix-;i/ 117 m^^y^^Z^'ry-f'^^ l l 8:^)^^:K?^^$tlS^l 

t^fetc. 1 8 $:iiDT, y-x/Fb-f >i 1 6i:^ 

[0 0 5 9] 

r ^ u -fe;n 0 4 #jg>?f- M 1 2 ^scamm^- h 1 1 4 

[0 0 6 0] 

tcj: y Kl/-r> 1 1 6 3£^-e|g^L:t^«^$:^5S>?f- h 1 1 2{c^^bTff e) 

c ftfi^. iB^m^-r-sjc^, M^^f- M 1 4 1 1 6ic^«ffi 

$:Riin-t^r i:icj; y y-x i i 6 ii^^t^i?*- M i 2 iio^tc^iti-s fn (-7 

K/N-Y A : Fowler-Nordheim ) «^$:^fJM L/Tfi^^ ^ = 

[0 0 6 1] 

=g-MO sv^yVT.^ 1 0 ^\t^ ^m^&^i 0 1 ®^®C0^$ti:^>5f- h 
^^1^1 2 1 $::rrUT^^©>!f- h«^l 2 2 ^t/^®±lC^^ 1 2 

3 4^#f*J««l 0 l<D^^-h9Ml 2 2(Dli|{H!ltc:?f^M#f*'^ 

>r:t>aA$tlTy->^/Kl/-f > 1 2 4*^?^^$tl«^$tlTVNS. ^bT, 
y-;^/Ki^-r>i 2 4 ^foy-y^./FU'f > 1 1 6^|hI^ic, mmUUmi 0 7 
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[0 0 6 2] 

tia<W^m^- M 1 2. mmi^^l 1 Sj&WJW- Ml 4®Mffi!lffi. >5r- h 

«:^i 2 2Axjf^-^y:fmmmi 2 3<Dmmm-kmz>mmmmm (-9-^ }^^it- 

JV) 12 5$:?^^U. ^^-9->r K^;«--;i/l 2 50?^^^|fr^T'2M©>r:r>?iA 
^n^J^O^mz^V. Vvt>»?>-5LDD#5ti:^-5J:e)lCV-J^/ F^-r> 1 1 6 
Klx-r > 1 2 4 ^?^^bT=bJ;V^. ^MOS 1 

0 5 0D5^^*;i/$:«-^JCf&CTn. p§tf ^ bT>^^ U 1 0 4 ©MaiUM&i: b 

nM^-v:^^;i/$:/t-r-5MO S 1 O 5^CoV^T^i, ^mi^&^l 0 1 

lCpit;x;i/l 2 6 ^m^h. Zi(Dv^a^JVl 2 6 f^lC p K 1^^ > 1 

2 4 J: e> bT % i: V^„ 

[0 0 6 3] 

^m±-t^r^i^<D^mw±mi 2 s-fy'^j^m-^nx^'^^o r:iT% aut^^^i/M 

12 7 itny-^ti/ hjjN-;i/ 1 l 7 (Dt^M^Sv> v-x/ Klx>f > i i 6_h{c:^^ 

mjzmm^nrc^. Ait~-y^izxi)mmm^^izmm-^nx\>^^o 

[0 0 6 4] 

M^iifi^M2{i, mi(Dmm^mxmmht:^^oiz. mm^m ii. hsq^ 

1 2Rz:fmitmi s t)m^xmm^tixrj:^^<Dx:&ij . hs qh i 2f)^^<D^m 
f-s s i umi}^^=i-r^(Dmmm.mzM-t^m^x 5 0 (%) j^_h, xii-^^-r 

^umtr^mMMX I 5. 4 (atom%) ^j/^Jii: ^ s J; tiT v\So 
[0 0 6 5] 



ffiiaE#¥ 1 1-3059592 



#5p 1 1-140346 



[0 0 6 6] 

Ts i Hs (%) x«H» (atom%) i)m^m.icmm-^int^H s 1 ztf^mm 

[0 0 6 7] 

fe?b\ *^^li3niC|^^$-&e^i:l±J&V>o MX-liE P ROM, EE PROM 
^©^a^S^-ffi^ ^ U , DRAM%(Z)^|§tt^^U, .S:t>*jt^<DMO S 

[00 6 8] 

^MT'fe-So =R#:69JCtt, m^ltWLMt'r y^-^ V >( (L C D : Liquid Crystal D 

isplay) (Dm^m'^fy^i^m.^ti^-^=y:^mwL±(D^Bmmz. mmY'^yvT.^ 
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